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Abstract 
The purpose of this study is to analyse the effects of aerobic and anaerobic training programs applied to elite wrestlers 
on body mass index (BMI) and blood lipids. 20 elite wrestlers, whose average age is (experimental group; 15.20±4.61, 
n=10), control group; 15.90±2.08, n=10), participated in the study and they were randomly divided into two groups. 
Strength and endurance training programme based on “one day aerobic, one day anaerobic” principles was applied to 
the experimental group six days a week for eight weeks. The control group went on doing normal routine wrestling 
technical training. Before and after eight-week training program, BMI, Triglyceride, HDL-C, VLDL, Cholesterol, LDL 
blood values were taken from the experimental and the control group by body analyser. According to the results of the 
study, none of the blood lipid indicators of the control group did significantly changed from pretest to posttest. (p>0.05). 
However, HDL-C, cholesterol and LDL values from blood lipids indicators of the experimental group changed 
significantly from pretest to posttest. (p<0.05). There were no significant changes in body mass index (BMI), 
Triglyceride and VLDL. As a result, this study revealed that there was no significant difference in the control group 
which did exercise routinely, while the training programme with changeable type and volume made significant 
differences in the experimental group.In statistical analyses, paired- samples t test was used for intra-group comparisons, 
and independent sample t test was used for inter-group comparisons. The significance level was determined as p<0.05. 
For all the values, mean and standard deviation were used.  
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1. Introduction 
In today’s world, the fact that people live sedentary lifestyles because of technological advances and have bad eating 
habits lead to obesity and hormonal imbalance, which can cause fatal results. Fighting against obesity is the first health 
priority of the world today. Obesity caused by sedentary lifestyle and malnutrition, and the problems in blood lipids 
which negatively affect cardiovascular system threaten human generation seriously. It has become essential to live an 
active lifestyle which includes regular exercise to prevent negative blood and body fattening.  
2. Relevant Literature 
The effect of exercise on biochemical parameters has been an ongoing research area. That exercise positively affected 
carbohydrate and lipid metabolism, and caused a reduction in body mass, fat reservoir, total cholesterol and 
triglycerides was found in previous studies (Tran & Weltman, 1985). It is hard to think anaerobic and aerobic systems 
are independent of each other during exercise. As physiologic systems, they are independent components; however, they 
are closely associated with each other in an activity. The effects of acute or long-term different exercise programmes on 
biochemical parameters have been examined by a number of researchers (Tran & Weltman, 1985). The generally 
accepted opinion regarding exercise and plasma lipid levels is that regular exercise has positive effects on blood lipid 
levels. A number of studies have shown that regular, long-term and moderate-intensity aerobic exercise decreases 
plasma lipid levels such as triglycerides (TG), low density lipoprotein- cholesterol (LDL-C), and total cholesterol, but 
increases the levels of high density lipoprotein- cholesterol (HDL-C) (Lemura & Amdreacci, 2000; Koçyiğit et al. 2011). 
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It is stated that regular exercise affects lipid metabolism and changes plasma lipid and lipoprotein levels. However, it is 
also reported that these positive effects of regular exercise are at different levels according to gender and the sport type 
(Ağırbaş et al. 2009). Considering the previous studies, it can be said that the effect of aerobic exercise programmes or 
of monotype exercise on blood lipids have been mostly examined. For this reason, in this study, it is aimed to examine 
the effect of aerobic and anaerobic exercise programmes on blood lipid profiles and body mass index of trained athletes.  
3. Methods 
3.1 Participants and Procedure 
20 elite wrestlers, aged between 12-25, volunteered to participate in this study. All the participants were informed 
verbally and in writing of the nature and the purpose of the study. The wrestlers who had a chronic disease or lipid 
metabolism disorder were not included in the study. The wresters were randomly divided into two groups of 
experimental and control (n=10 per group). The experimental group was applied a 8-week training programme (an 
aerobic exercise on one day and an anaerobic exercise on another for 6 days) with the guidance of a coach, while the 
control group went on their weekly routine wrestling technique training programme. Venous blood samples and body 
mass index (BMI) of the wrestlers were collected with body composition analyser (Tanita Corporation) before and after 
the applied training. These blood samples were centrifuged under suitable conditions to collect serum samples. The 
obtained serum was stored at -80˚C until anaylsis. Glukose, triglycerides, HDL-C, VLDL, Cholesterol, LDL levels were 
analysed with spectrophotometric method by using the analyser, Beckman Coulter, AU 5800 (Beckman Coulter, CA, 
USA).  
4. Data Analyses 
In statistical analyses, paired- samples t test was used for intra-group comparisons, and independent sample t test was 
used for inter-group comparisons. The significance level was determined as p<0.05. For all the values, mean and 
standard deviation were used.  
5. Results 
Physical characteristics of the wrestlers participated in the study are shown in Table 1. 
Table 1. Physical Characteristics of Experimental and Control Group Mean (Ss) 
Group Age (year) Height (cm) Body Weight (kg) 
Experimental 
n=10 
15.20 (4.61) 157.10 (15.98) 52.57 (18.74) 
Control 
n=10 
15.90 (2.08) 166.20 (12.80) 56.84 (11.14) 
BMI and serum lipid levels of experimental group before and after the training are shown in Table 2.  
Table 2. Changes in Blood Lipids from Pre-Test to Post-Test in Experimental Group  
  Mean (Ss) Sd t 
BMI (kg/height2) 
Pre 20.61 (3.21) 
9 -.201 
Post 20.64 (3.18) 
Triglyceride 
Pre 101.60 (62.65) 
9 .041 
Post 101.08 (58.61) 
HDL-C 
Pre 45.64 (9.63) 
9 8.906** 
Post 31.82 (7.83) 
VLDL 
Pre 20.37 (12.48) 
9 .052 
Post 20.24 (11.75) 
Cholesterol 
Pre 171.20 (45.92) 
9 4.824** 
Post 138.00 (31.55) 
LDL 
Pre 124.10 (41.91) 
9 5.400** 
Post 84.02 (25.63) 
** p<0.01 
HDL-C, cholesterol and LDL values of the experimental group significantly changed from pre-test to post-test (p<0.05). 
There were no significant changes in body mass index, glucose, triglycerides and VLDL values (p>0.05). Accordingly, 
HDL-C, cholesterol and LDL values of the experimental group significantly decreased from pre-test to post-test.  
BMI and serum lipid levels of control group before and after the training are shown in Table 3.  
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Table 3. Changes in Blood Lipids from Pre-Test to Post-Test in Control Group 
  Mean (Ss) Sd t 
BMI (kg/height2) 
Pre 20.38 (2.11) 
9 -1.238 
Post 20.46 (2.10) 
Triglyceride 
Pre 68.23 (32.28) 
9 -.081 
Post 69.67 (34.25) 
HDL-C 
Pre 33.14 (13.03) 
9 1.141 
Post 29.43 (3.76) 
VLDL 
Pre 13.65 (6.45) 
9 -.763 
Post 15.55 (5.45) 
Cholesterol 
Pre 137.50 (34.70) 
9 -1.690 
Post 149.80 (35.60) 
LDL 
Pre 100.74 (27.53) 
9 -.061 
Post 101.09 (26.79) 
p>0.05 
None of the blood lipid indicators of the control group significantly changed from pre-test to post-test (p>0.05).  
6. Discussion  
Physical activity and exercise habit contribute to prevent obesity, cardiovascular diseases, diabetes and some other chronic 
diseases and to lead a healthy lifestyle. Exercise and physical activity are at the top of the treatment options list to prevent 
hyperlipidemia, one of the significant risk factors for cardiovascular diseases. The positive effect of regular, log-term and 
moderate-intensity aerobic exercise on blood lipid levels was examined in a number of study (Lemura & Amdreacci, 2000; 
Koçyiğit et al. 2011). In this study, it was aimed to evaluate the effect of long-term aerobic and anaerobic exercise on blood 
lipids and body mass index. As a result of the study, it was found that the blood lipid indicators, HDL-C, cholesterol and 
LDL values of the experimental group changed by significantly decreasing from pre-test to post-test (p<0.05), but there 
were no significant changes in body mass index, glucose, triglyceride and VLDL (p>0.05). However, when the effect of 
endurance exercise training on body composition was examined in literature, it was found that at the end of the applied 
trainings, there were significant decreases in total body weight, body fat percentage, body mass index and skinfold 
thickness measurements, while there were significant increases in body density and lean body mass (Gökdemir et al. 2007; 
Patlar et al. 2003; Trapp et al. 2008). Similar to the findings of this study, it was found that continuous and interval training 
programmes, which were applied regularly three times a week for eight weeks had no effect on body weight, body fat 
percentage and anaerobic strength values (Yüksel et al. 2007). Votruba et al. (2000) stated in their work that neither the 
type nor the amount of exercise, except for endurance exercise, had a significant effect on weight loss. In this study, there 
were no significant increases in BMI values. The results obtained in terms of BMI values were not similar to the previous 
studies in literature. There are some findings showing that there were no changes in BMI values at the end of the training 
programmes (Büyükyazı et al. 2008; Savucu et al. 2006; Uğraş et al. 2002). Contrary to these results, there are also some 
findings showing that there were decreases in BMI values (Çolakoğlu & Karacan, 2006; Çolakoğlu & Şenel, 2003; Lakka 
et al. 2004; Yalın et al. 2001; Wong et al. 2008). This change in BMI values was considered to be caused by the increase in 
body weight. In their study with women, Çolakoğlu & Şenel, (2003) found that there was an increase in body mass index, 
resting heart rate and LDL-C values, and an increase in HDL-C values after 8-week exercise training programme. There 
was a decrease in total cholesterol values, but it was not found statistically significant. There was an increase in triglyceride 
levels although they expected a decrease. Triglycerides’ being blood lipids that are formed with nutrition was considered as 
the possible cause of this increase. The findings of this study mostly overlap with our findings. Reviewing the literature, 
we see that there are some researches that found there were no changes in cholesterol or total cholesterol levels by exercise 
(Wooten et al. 2008; Turgut et al. 1998; Uğraş & Savaş, 2004; Büyükyazı et al. 2008; Çolakoğlu & Şenel, 2003; Şekeroğlu 
et al. 1997). Besides these results, there are some researches supporting the findings of the present study (İmamoğlu et al. 
2017; Kurt, 2006; Tran et al. 1983; Enger et al., 1980; Yalın et al. 2001; Lakka et al. 2004).  
In the current study, it was found that the cholesterol and LDL values were significantly lower. 
In this study, although cholesterol and LDL values significantly decreased, there was not an increase but a significant 
decrease in HDL-C level. In literature, there are a great number of studies showing significant increases in HDL-C values 
after exercise (Kurt, 2006; Şekeroğlu et al. 1997; Çolakoğlu & Şenel, 2003; İmamoğlu et al. 2017; Tran et al. 1983; Enger 
et al. 1980; Turgut et al. 1998). On the other hand, there are some studies claiming there were no changes after exercise 
(Uğraş & Savaş, 2004, Büyükyazı et al. 2008; Lakka et al. 2004). The number of studies which found a decrease in HDL-C 
values after exercise, as in this study, is limited. Some researchers stated that changes in lipoproteins varied by physical 
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condition and exercise intensity level (Wooten et al. 2008; Kim et al. 2001; Crouse et al. 1995). Nicklas et al. (1997) 
related the effect of exercise on HDL-C to the weight of the individual, body fat distribution, the duration and intensity of 
the exercise, and whether there was weight loss or not by exercise. In another study, it was claimed that 18-week low and 
high intensity exercise had no effect on making significant changes in HDL-C values of young men whose blood lipid 
level was low (Gaesser & Rich, 1984). Furthermore, the fact that lifestyles of individuals had an effect on HDL-C values 
was presented by some studies. In another study, it was found that smoking decreased the HDL-C values of women by 6,7% 
and of men by 3,3% and alcohol consumption increased the values by 28,6% and 50,1% respectively (Ellison et al. 2004). 
Comparing the LDL-C and VLDL-C values in this study, we found that there was a significant relation between the 
exercises and LDL-C, while there were no significant changes in VLDL-C. There are previous studies showing that 
there were no significant changes in LDL-C levels by exercise (Turgut et al. 1998; Büyükyazı et al. 2008; Şekeroğlu et 
al. 1997). There are also some studies similar to the current study, which showed decreases in LDL-C levels (Kurt, 2006; 
Çolakoğlu & Şenel, 2003; İmamoğlu et al. 2017; Tran et al. 1983; Enger et al. 1980; Yalın et al. 2001; Lakka et al. 
2004). Similar findings were obtained in terms of VLDL-C values. Similar to the present study, there are a number of 
studies showing that the changes in VLDL values caused by exercise were not significant (Lakka et al. 2004; Williams 
et al. 1989). There are some studies which found that VLDL-C value decreased by exercise (Turgut et al. 1998). 
Gaesser & Rich (1984) claimed that 18-week low and high intensity exercises had no effect on making significant 
changes in LDL-C, HDL-C/ LDL-C values of young men whose blood lipid level was low. 
As a result of this study, aerobic and anaerobic training programmes for the wrestlers had no significant change in BMI, 
glucose, triglyceride and VLDL-C values, but caused significant changes in cholesterol, LDL and HDL-C values. This 
study showed the positive results of anaerobic exercise done together with aerobic exercise in terms of blood lipids. 
According to the findings of the study, it can be said that doing aerobic exercise and anaerobic exercise together can 
make positive effect on blood lipids.  
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